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§5. Stability of LHD Plasmas with Bootstrap 
Current 
lchiguchi,K. N akajima,N., Okamoto,M. 
The neoclassical transport theory shows 
the bootstrap current can flow in LHD plas-
mas. The Mercier stability depends on the 
direction of the net toroidal current. The 
current increasing (decreasing) the rotational 
transform ( t) has a destabilizing (stabilizing) 
contribution. This is because the change in 
the t affects the Shafranov shift and the mag-
netic well. In order to study the effects of 
the bootstrap current on the stability, we cal-
culated the 3D equilibria consistent with the 
bootstrap current. In the 3D configurations , 
the geometrical factor in the expression of the 
bootstrap current depends on the collisional-
ity of the plasma. A connection formula for 
the factor was employed to cover the whole 
collisionality. We neglected the radial elec-
tric field and assumed that the electrons and 
the protons have the same temperature(T) and 
density(n) expressed by T = T0 (1 - <I>r) and 
n = n0 (1 - <I>r ), respectively. Here <I>r de-
notes the normalized toroidal magnetic flux. 
In the increase of the beta value, we con-
sider two sequences. One is the temperature-
sequence where T0 is increased with n0 fixed 
as 0.5x1020m-3 to obtain the plasma in the 
1/v regime. The other is the density-sequence 
where n0 is increased with T0 fixed as lkeV to 
obtain the plasma in the plateau regime. Fig-
ure 1 shows the total bootstrap currents. The 
positive value corresponds to the increase of 
the rotational transform. The bootstrap cur-
rent in the temperature-sequence grows in the 
direction of the increase of the rotational trans-
form. On the other hand, the current in the 
density-sequence is smaller than that in the 
temperature sequence and reverses the direc-
tion above (30 = 6%. This is because the ge-
ometrical factor ha..s an opposite signature in 
the plateau regime to that in the 1/ v regime. 
Hence, the Mercier stability is degraded in the 
temperature sequence and is recovered in the 
density sequence, as shown in Fig.2. Therefore, 
the beta value should be increased by increas-
ing the density rather than the temperature to 
get high beta equilibria in LHD. 
:fig.l Bootstrap currents in two sequences. 
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Fig.2 Mercier unstable region ( shaded 
region) for (a) temperature sequence and (b) 
density sequence. 
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